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(54) PRODUCTION OF ACRYUC ACID 
(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
producing acrylic acid in high yield and high energy 
efficiency from acrolein by vapor phase catalytic 
oxidation. 

SOLUTION: This method for producing acrylic acid 
comprises catalytically oxidizing acrolein with 
molecular oxygen at 200-350°C in the presence of a 
catalyst comprising a metal oxide having a metal element 
ratio represented by the formula: MoVjSb^ [A is Nb or 



Ta; (i) and (j) are each 0.01-1.5 and (j/i) is 0.3 to 1 
and (k) is 0.001-3.0] and produced by a step (1) for 
reacting V* 5 with Sb* 3 at B 7D°C in the presence of 
Mo* 6 in an aqueous medium and adding hydrogen 
peroxide to the reaction solution during the reaction or 
after finishing the reaction and a step (2) for adding a 
compound containing the above component A as a 
constitutional element to reaction product obtained in 
the step (1). uniformly mixing these components and 
baking the resultant mixture. 

COPYRIGHT: (C)1999,JPO 



-1- 



09) n*m&ftjf (jp) 



as & m & hf & m (a) 



(n)»jmti«£W## 

#^11-343261 

(43)^IBB ¥J£imi999)12m4H 



(5i)intci. e mum*} 

C 0 7 C 51/235 

B0 1J 23/28 

C 0 7 C 57/055 

// C 0 7 B 61/00 3 0 0 



F I 

C07C 
B 0 1 J 
CO 7C 
C 0 7B 



51/235 
23/28 
57/055 
61/00 



Z 
A 



3 0 0 









mxmm&i fd 4 h> 




ftmm 0-164235 


(71)HJ8aA 


000003034 










(22)tfU£B 


¥j£10#<1998) 5J128B 




jzBMmmwmm i t m i4# i ^ 






(72mmm 


iStt « 








»tt*=S*Sr^iK«^.»r i #*© 1 sc 
















* £r# 








*&»£*StlrmK»Il.«rri**i©i * 



































(54) T9V)Vmv>&&mk 
(57) [gft] 

©■{ft. 

TIEXa ( 1 ) fcitfXg ( 2 ) 
T$Sit£*U *^^7C^coS 1 J-^* r Fieffl^ ( I ) X' 

A >H «tt/^ttl!^SrJaJK2 0 0-3 5 O'CTSHiil! 

MoV i Sb j Ak ( I ) 

#/?0. 0 1~1. 5T'*>Oj/i=0. 3~1T-J> 
0, ttiU.lt, 0. 0 0 1 — 3. 0"C2feS. ) 
IS(1) : *ttgSWfc*T% Mo*6co^ttTtCV + 5*3J; 
t/Sb*3 2:7 0'CI3Lh<OiaJST-S:jE$-ii:. UKB&mt. 

JM ( 2 ) : BtrteXS ( 1 ) T1#^*i£^f&&£$5tC. 

±ie a is^7c^ t -tzfo-sm ztutx ito—tzm.'S- 1 . 



(2) 



11-343261 



[fWWl 1 TfEXS ( 1 ) ( 2 ) tci -5 

TSBS£*U *>o&JK«0»J^jrF!£fflj£5S ( I ) V 

4 y*J J;t^^«B^SraS2 0 0-3 5 0'CTit«!®l 

MoV i Sb j Ak ( I ) 

All Nb^^TatM. it5it^j(±, 
:g-*0. 0 1 — 1 . 5T'*>Oj/i =0. 3— IT* 
0. £*:k(±. 0. 0 0 1 — 3. OT'hh. ) 
XS ( 1 ) : Mo-*«oapflrFeV*»i3j: 
S b ■♦» £ 7 0°ClU±^iaJS-C'SJS$-fr, ISRiS^® 4 

Ig{2) : fTlBXa ( 1 ) X1%^tl&5U&kf&M>t l Z. 
[0001] 

[0002] 

ixT^S. «fflf8-2 0 6 5 04^«fc*JV^Tti. 

SkMfai&mLxb&mLxm^T? yyu&iK#£*iJW 

L*C, Mo-V-«-Cu-X-Y-Z ( xliT^ftyifc 

ecu mo 12 v 6 . 1 w,cu 2 . 3 sbi. tm<r>m^zi.ms.^ 8, 0 0 

OB#|S&iM£i> 9 3—9 4%iS<7)7? y;H?JR4sa<« 

[0003] —2k WBPP8 - 2 9 9 7 9 7^<kf8T' 
*> . ±§£#^8 - 2 0 6 5 0 4 ^r&mzWl^Zthfi: b 

<7>tm<?mm±. xvmm<?> 2 ##22. 2 ±0. 3 • cot 

0. KJE&S2 5 0' caffit'9 7%tC^-ri»eVT^ 
y^JDWa^ft^il-CV^*. Mf6-9 6 58 

^fgtZtS. Sb-Mo-V-Ni-X-Y ( XtSSi^^(4AlT'fe 0 . 

zwk^&fm&mKfowxfiizmmx'* s t ztix^ 



[00 04] L# 1 L ! 5:# 5 £>, T?oW >frt*T? 
{±Mffl@N&3&*®l •> t v ^ ra«^S> 0 . K^M4 ixT ^ 

tz. amz. yn^ytwmtfxofm 

mMKfcl>z± K> . -ST7^ v>uMzwm-t&7Tmiz-> 
\^xmtLt:mz. &fe<7)Wimiz±'>xnt>tihm^& 
mmm*m&t Lxm^hztizx*). T?v>wt& 
■mnmx^htih^b^^iUL. mmizm^xnftft 

x . _li ?&m,m mtfr >frt?T? v^m^m 
mftoKmizts^x tmmt vx^mx-ib o , 

^3zttx'ft% ; !>zbtfX'£. ttctmcomfiib^z. 

[0005] 

( 1 ) fcitfXg ( 2 ) (di^T^g^ix, *^^«7C 

*cogij-&^Tie»^^ ( i ) x-m^tLh^mmm*^ 

a^2 0 0-3 5 0'CTl£fel!8Ht:$-ti:.g>C: SrW^ttt- 

&t?v )vm.<r>m^n^x'h h . 

MoV i Sb j Ak ( I ) 
(SW. Ati. Nb47ttiTaT'S>«>. iiSXlfjte. 
«-^0. 0 1 — 1- 5Woj/i =0. 3 — 1T-& 

47tk(i. 0. 0 0 1—3. 0X'h&. ) 
Ig(l) : *t£$£tt4rt\ Mo +6 <7?#T3ETtV*5t5j: 

i/fsb t3 $-7 o'cuLt<^ia^Ts:iB$i*:. issic^* 

Xg ( 2 ) : B«fdXa ( 1 ) X'&hixhKm&mfalZ. 
±MAZmfmMb^hfcg®*Mz.X&)— 
f#£ix-&M^£^-r6X:girF. *^tc-ov>T$ 

[0006] 

[^oHJfiwjgffi] ^Bmctswcii, Hul£xa 
( 1 ) tiXlfJM ( 2 ) S-STSSit^n. *>0:£Jg7C* 
OTffl^'mrteffl^ ( I ) X'2kZti&&mmmfr$>% 
&9mn&&Tt,z, 77oW ^fcil^^^K^ (JSl 
T&SfiitfXfcV^) SrtaS2 0 0-3 5 0'G, «F4L< 

«S2 2 o~3 2 oxix'immfmmmth. ^-wr^ 

^*^{f4»ix*„ KmmzmA2ix&&f&-ft<7)1t?ikL^ 

m&i*. 7?owy ; l—i 5%. fi-Timm •. o. 5 

— 2 5%, ; 0—4 0%*5j:UqF«Stt^ ; 2 0 
~80%T£>D. $^>ic*F4t<«i, T^oWy;4 

— 1 2%, ; 2—20%, *M5k: 3—30% 



(3) 



ftWPPl 1-34 326 1 



tsitPRSibir^ ; 5 0-7 oxr*«rr7m/^ 

0-20,000h -iff*L<ttl,OO0-10,OOOh 
[00071 J«C» *»Wfc*JV^T«ffli-*«*EWJBft 
WKIS ( l ) fciswcii, v^iJiWo'^ 

V*5 + Sb' 3 -* V +3 + Sb* 5 (4) 

14, iHRJEk&lf LT <fc*>W&WB£ & £ k *<*D 4>tL 
CStudies in Surface Science and Catalysis 
Vol.8 2, P 28 1 (19 94) 3 . 
V+3 + v* 5 -» 2 V* 4 (O ) 

JE M ) T^bfcV + 8j^Mo + '«t=i-»Ta*>a»lCV 
♦♦CBMtSftitS*. £06 (d) tfWMSttU *«0fc*> 

[0 0 08] ±EBMb3i7EKiGt=fflv%feft4V»*«jR 

^^A^teSgHb^^-k***?;* L< , S b +3 £ 
fltfiKTcSlk-f £ S b*Mt-£*k LTJ4. HBMfcT^-f^E 
y£^t41ffirryf-*W> J #4L<. 4*:Mo + 6£«j£ 

[0009] SHtJBTCKJSfcrfettS Mo* ! ft^ V« 

ItKUt^il^MtSMo, Vfcil/SbcOfliHMt 
jmTO»fc* 4:3: VS-ffcSIMsitfS 
b^^-^j^fiSffltFJ^i, SftfctSb'3 : v*s= (0. 
3-D : 1 "C"S> h . Sb^ODflte**. 0. 3*lTtT-$> 
4.fcT^U/UBBH«»* t fi<^ -#1 tT?n 
W yon&ffc^a 1 ®^. £*:. TffiJfcSfc*SttS i fc<t 

0. 0 l5NHT*>*a»*fc*il • 5§ril8;L£ 
k. T7V)\&M3s&.fei<zi8\^XT9'a\<"i yoteJ^ 
fcWr? 'j/i^3StR3*a*sS&. mov i sb j 

4». ifcitfjteO. 01-1. 5T&&. )49*r£ 

lvm it/ j (±. o. i~ira*. 
[ooio] A^umzi6^h±M±^vc-^m<r>nt. l 
t * i o ottft&s*: o , smco^m,^ 

m<7>&i\-M 3 — 3 o a*g6T-s> & . 3 m<n>&m&&ik<r> 

•Sti-ft*^ 3 0M»Mi6 1 Vft**4ftliM oft 



[0011] KJSOitt^fJKJi:. R*BJKfc*J»t* 5«<7)S 
b £S&£#*T L , >«0fi k StfDfcttSX*: 3 fiffiO S b CO 
ak<9*ttbfc:J:9#a 4 S. ^Sr*^ # £>ix*:50E?8 
fc s -e^ffi^ 1 Of&VXtCO 1 N*»**«*ln*.T S b 

-ri.dklCiO, 5ffl<0Sb&^S##rT'#&. 
+<0Mo*Jj:tfVtf>BHH»i. tW^J^WU^ H 

[0012] #f&9!<oia ( 1 ) lzts\*Xli. B5ie<7)k 

mvx&« iz. ±iffi.j&m<¥t<zmtf!i-& - 1 tfm l 

{4. 0. 0 1~3 5%-C&6. &tz. 3iBMt*«tf5iSan 
4 B#l§1 k LT 14 . 4 B#ram:T*$> SItWtL 

v. ig^t.*3gco±ieRjs^^^!rafi{4. ZLm^kftm 

ti-jtS^S* 5 ; ^JRlS^Sbcofi 2r 1 k LA: 

k#, 0. 2—1. 2 T'J>4. 
[0013] *5&Hjj<7)Xa ( 2 ) lc:t>v>T(4, ifBRJE 

wizcomzmmmz. Nb-fb^*^«4Taft-^sr 

JDXT*^|— l:m-&-T4 . Nb-fb-^!Kilil7t{4Taft-^)k 

UTJ4. mt-*?^ -^^m. mc.*>*Ms*&* 

y?>l<®&Wm?t>tL& . N b £*:14T a-ft^I 

ftbti&t&mziill2>&m<?>ti$.TitX\ Mo 1 k LA: 
k#. Nb^7^{4Ta*i0. 0 0 1— 3. 0 k=5r4*T' 
WKtt5tt-&MoSrlkL3tk^<ONb^3t(4T 

a 0. 0 0 lsfeJdTfeifcMJBtO^fcft^i 

[0014] ±iiMmz£->xnt>ti&&g-it-£m<?>i& 

<7>mktLxm^hix&&mmtMzmmzti&. *^ 

^-r®^xfxo#«T, ^^.<f^m^-r\ 2 5 0-3 
5 0* CT4— 1 OB#IS<ofln8fe&fi 1 vv *<oat=3RStt 

0—6 6 0* C-Cl— a^IBWWcSff*^ 
«3-k^T'^4. 



(4) 



1-34326 1 



[0015] ziz. ±2ttmi / z£'>xnc>tih-&mm-{t 
OT^4oc7)iHliff ft 2 ex^^^—P Sr^rfS t ^ o 

26 ffl*t3ftg 

2 2. 1 1 0~1 2 0 
22. 3 6 0—8 0 
28.2 10 0 
36. 2 20~5 0 

[0016] iMz-xmizx nnhtihT? ojummm 

[00 17] 

[^t6«l] (J8!&tf>$8t) 3 0 0ml£O^5XlS7 7 
X=?|*|0^®*1 3 0ml >^{^ ^^A-^^'^ltT^ 
^»>A 6.15s *WL - !l#TTljn^Bf $-£*f£. 

-^JU 3 0 . 9 g Sriax.*:. ±fajfc»rt>£>3rSil-&i8S: 

3 6 0 HHE/^jfiST-MffflS^ESSS-fr^*^. ^* 
^#H»TT'l 6B#HJn^SS5LJt. -£<7>f£$ 
fflfLftWh. 1. 5 4S»%O^S!-ft.*^*4 0 gS: 
5B#^*»{fT}STL7t. #£*ut#v%30-< K#fi*?&K 
cO^«C?S$rmia^T^a]t, *£«gi£8. 8 2gi3i 
ZF-7t~7 r M2 . 3 3g£7 5 m 1 ^StKWSIPL/c^ 
iS^iS&fcflnx.*:. #^fciE£?fc£3 0#fi]&L< 
SWUfcft. T>H1-mmtt (S : 3nun) ffl#2 0 0ml 

[0018] ±Mmmz X -prifB^-fb^Srffl^^ 

u*. -e?>f&. $ ^^Mfg^^^icfcv^ 6 o ox: 



Mo/V/Sb/Nb=l. 0/0. 3/0. 23 
/0. 0 8I'fcoit. ^WiO^JSSg^tcRI-r 
i.XiSIeIl)fOS!l^m(4. 2 0**2 2. 1. 2 2. 3. 
2 8. 2*5<J:tX3 6. 2^:ft^33VvcJt©B < Jle:*£&' 
tr-^tf^U ^ix^tr-^S&SJfcii. 6 8/7 2 
/l 0 0/3 1-C'S>^>^. 
[0019] ( TV 'J ^^JtlSSi) ±tafi4«£3 0ml Sr 
18mm* tfO^M^RlS^^^:* L . KfGWi 2 6 
O'C^flniBU f:C7^aWy4. 5%. 

7. 1%. ^XfX63. 4%fcJ:t/7K^,2 5%*^ 
3ri>?l^#-X£SV=380 0/h r<73j££ (^MB§H 

o. 95^ra) x-im-r&ztizj:')* Trvfrmz-s 

tfiLtl. T?x*V4V<r>m\Lm±9 9. 0%. T7V)V 
W.Wm$.9 1. 2%. ■£LXT7V>\s&'^<7)MiRm*9 

8. 2%tJ>o!t. Srfc. te^. SI!R3s*5J:t*l5U£ 

J; Oft*) . 

. 7?ol/-i vSS-fb* (%) = <«&T?nW V- * 

■ r^y;nsa«* (%) =£jftr?y>n*/ («&r 
?oi^ ^-sfcsj&r^oi^r >-) 

[0020] 

litwmn ] fmzmm-t&titxvxm ( 1 ) izts^ 

^xmWl 1 PHttc U-CjWK*«Bt Lfc . WT. RJE 
iSJSS: 3 1 0 ' Cfc-TSii: J3WJ4^^TSIIt« 1 i: 

y<r>mtm± 99. 6 %. y /nmxsgii 75.7 

[0021] 

im\<v$)mi*wmz£ixtf. T?w-ivti>t>T? 



